Fluid flow in horizontal pipeline with leakage by Nasharudin, Tasneem
  
 








































A dissertation submitted in partial fulfilment of the  
requirements for the award of the degree of  





Faculty of Science 















Specially dedicated to 
 
 
The loving Creator who fills our universe with thousands of knowledge to explore 
 
The beloved supportive, loving and caring husband 
 
Not yet quite understand ummi’s situation, Lil Asma 
 
The one who never tired on pushing me in completion of this dissertation 
Ummi, abah, mama and abah-in-law 
 
The understanding and never ending support from 
murabbi, usrahmates and akhawat 
  
And the never left behind siblings 













Bismillahir rahmanir rahim 
 
 
 Alhamdulillah, through thick and thin, I am able to complete my dissertation 
eventually. I would like to acknowledge the great assistance provided by Dr. Anati 
Ali, my supervisor. Thank you for your patient, supervision, recommendation, and 
your wisdom throughout the process in completing my dissertation. I really appreciate 
every second you spent your time on me. 
 
 I would like to extend my appreciation to those around me who never tired to 
support me and push me for me to finish my study, husband, parents, parents-in-law, 
murabbi and akhawat. I am very grateful to have these people around me. 
 
 Last but not least, I thank Allah for His help, guidance and never ending 
opportunity he had given me along my journey in completing my study. Without His 















 Transportation of fluids in pipelines requires a keen monitoring in order to 
detect major malfunction such as leakage. In the petroleum industry, leaks of 
hydrocarbon products from pipelines will not only represents the loss of natural 
resources, but it also may potentially cause a serious, dangerous and severe 
environmental damage or pollution and potential fire disaster, as well as economic 
loss. In this study, we would like to see the pattern or trend of pressure and fluid 
velocity in a leakage pipeline. The patterns of selected different parameters on 
variable pressure and fluid velocity are compared. The selected parameters are 
friction, pipeline diameter, pipeline length, and pipeline wall thickness. Two 
governing equations which are continuity and momentum equations are 
approximated by using characteristic line method. The governing equations are then 
discretized by using finite difference method and solved numerically. A set of data is 
collected with the help of MATLAB, the result of the study are plotted in Microsoft 
Excel and analysed. The study shows parameter pipeline wall thickness is the factor 












 Pengangkutan bendalir dalam saluran paip memerlukan pemantauan 
terperinci untuk mengesan kerosakan utama seperti kebocoran. Dalam industri 
petroleum, kebocoran produk hidrokarbon dari saluran paip bukan sahaja akan 
menyebabkan kehilangan sumber semula jadi, tetapi ia juga berpotensi menyebabkan 
kerosakan yang serius, merbahaya dan teruk ke atas alam sekitar atau pencemaran 
dan berpotensi menyebabkan bencana kebakaran, dan juga kerugian ekonomi. Dalam 
kajian ini, kami ingin melihat corak atau trend tekanan dan halaju bendalir dalam 
saluran paip yang bocor. Corak parameter yang berbeza ke atas pemboleh ubah 
tekanan dan halaju bendalir dibandingkan. Beberapa parameter yang dipilih ialah 
geseran, garis pusat paip, panjang paip, dan ketebalan dinding saluran paip. Dua 
persamaan kawalan iaitu persamaan kesinambungan dan persamaan momentum 
dianggarkan dengan menggunakan kaedah garis ciri. Seterusnya persamaan kawalan 
didiskritasi dengan menggunakan kaedah pembezaan terhingga dan diselesaikan 
secara berangka.  Satu set data dikumpul dengan bantuan MATLAB, keputusan kajian 
diplot dalam Microsoft Excel dan dianalisa. Kajian ini mendapati bahawa parameter 
ketebalan dinding saluran paip merupakan faktor yang kurang memberi kesan bagi 
aliran bendalir dalam paip yang bocor. 
 
